Synthesis and accumulation of thiamin triphosphate in Escherichia coli cells expressing chicken cytosolic adenylate kinase.
To examine whether cytosolic adenylate kinase (AK1, EC 2.7.4.3) catalyzes synthesis of thiamin triphosphate (TTP) in vivo, chicken AK1 was expressed in Escherichia coli, and cellular AK1 activity and TTP content were determined. E. coli harboring the vector plasmid was used as a control. Chicken AK1 was expressed in the producer strain at a high level (83 U/mg protein) even without inducers, and this expression was doubled (153 U/mg protein) by beta-D-isopropylthiogalactopyranoside (IPTG). TTP was accumulated in the producer cells at a high level (5.7 nmol/g dry weight) without IPTG and this was also doubled (10.2 nmol/g dry weight) by IPTG. TTP content in the control strain was very low (0.2-0.9 nmol/g dry weight) and was unaffected by IPTG. Neither bacterial growth curve nor cellular content of AMP, ADP, ATP, thiamin diphosphate or total thiamin (sum of thiamin and its phosphate esters) was different between the producer and the control strains. These results indicate that chicken AK1 expressed in E. coli catalyzed the synthesis and accumulation of TTP within the bacterial cells.